Schwann cell chemokine receptors mediate HIV-1 gp120 toxicity to sensory neurons.
Human immunodeficiency virus (HIV)-associated sensory neuropathy (HIV-SN) is the most common neurological complication of HIV infection. Currently, the pathogenesis of HIV-SN is unknown. Because there is no convincing evidence of neuronal infection, HIV neurotoxicity is likely to be effected either by secreted viral proteins such as the envelope glycoprotein gp120 or by neurotoxic cytokines released from infected/activated glial cells. We describe a model of gp120 toxicity to primary sensory neurons, in which gp120 induces neuritic degeneration and neuronal apoptosis. We show that Schwann cells, the cells that ensheath peripheral nerve axons, and which traditionally have been viewed as having a passive, supporting role, mediate this neurotoxicity. Ligation of the chemokine receptor CXCR4 on Schwann cells by gp120 resulted in the release of RANTES, which induced dorsal root ganglion neurons to produce tumor necrosis factor-alpha and subsequent TNFR1-mediated neurotoxicity in an autocrine fashion. This newly described Schwann cell-neuron interaction may be pathogenically relevant not only in HIV-SN but also in other peripheral neuropathies.